CLAIMS: 



A conductive integrated circuit metal^ alloy interconnection 

comprising an alloy of uopper and silver, with silver being present in 

\ 

the alloy at from less thin 1.0 a*% to 0.001 at%. 



2. The interconnection of claim 1 wherein silver is present in 
the alloy at from 0.005 at% to 0.1 at%. 



3. The interconnection bf claim 1 having higher electromigration 
resistance than copper of a puritv cCf greater than 99.999% of the same 




am size. 



4. The interconnectioi 
stability to grain size retentu 
copper of a purity of greatei 



ilaim 1 having greater thermal 
ystal orientation retention than 
uTnL9f)$99% of the same grain size. 



5. A physical vapor deposition target comprising an alloy of 
copper and silver, with silver being present in the alloy at from less 
than 1.0 at% to 0.001 at%. 

y 



6. The physical^ vapor deposition taVget of claim 5 wherein 
silver is present in the alloy at from 0.005 afl% to 0.1 at%. 
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1^ \The physical vapor deposition target of claim 5 comprising 



an RF sputtering coil. 



\ 



8. An electroplating anode comprising an alloy of copper and 
silver, with silver \being present in the alloy at from less than 1.0 at% 
to 0.001 at%. 

9. The electroplating anode of claim 8 wherein silver is present 
in the alloy at from 0\005 at% to 0.1 at% 



10. A metal a 
integrated circuit compris 
in the alloy at from 1 




se as a conductive interconnection in an 
>pper and silver, with silver being present 
1.0 at% to 0.001 at%. 



11. The metal alloy pfvclaim 10 wherein silver is present in the 
alloy at from 0.005 at% to 0.l\at%. 

12. A conductive integrated circuit metal alloy interconnection 
comprising an alloy of copper and\ silver, with silver being present in 
the alloy at from 50 at% to 70 at%. 



13. The interconnection of clairk 12 wherein silver is present 



in 



the alloy at from 55 at% to 65 at%. 
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f 



14. The interconnection of claim 12 wherein silver is present in 
the alloy at about 60 at%. 

15. The interconnection^ of claim. 12 having higher 
electromigration resistance than copj^ of a purity of greater than 
99.999% of the same grain size. 



16. The interconnection of claun\ 12 having greater thermal 

^ V 

stability to grain size retention and crystal orientation retention than 
copper of a purity of greater than 99.999 %\lof the same grain size. 



17. \\ physical vapor deposition target comprising an alloy of 
copper-sfnd silver, with silver hfeing present in the alloy at from 50 at% 
to 70 at%. 



18. The physical/ Vapor/deposition target of claim 17 wherein 
silver is pre sen/ in tb/§ alloy at from 55 at% to 65 at%. 

19. The pMysical vapor deposition target of claim 17 wherein 
silver is present An the alloy at about 60 at%. 



20. Tne physical vapor deposition target of claim 17 comprising 
an RF sput/ering coil. 
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21. An electroplating anode comprising an alloy of copper and 
silver, with silver being\present in the alloy at from- 50 at% to 70 at%. 

22. The electroplating anode ofy;iaim 21 wherein silver is 
present in the alloy at froVn 55 at% to 65 at%. 



23. The electroplating anode of claim 21 wherein silver is 

\ >! 

present in the alloy at about \60 at%. 

24. A metal alloy for us\ a conductive interconnection in an 

silver, with silver being present 



integrated circuit comprising, 
in the alloy at from 50* 



at%. ' 



25. The metal alloy of-ett!m U24 wherein silver^is present in the 
alloy at from 55 at% to 65 at% 

26. A conductive /integrated circuit metal alloy interconnection 
comprising an alloy of copper and tin, \ with tin being present in the 
alloy at from less than 1.0 at% to 0.00l\ at%. 



27. The interconnection of claim 2p wherein tin is present in 
the alloy at from. 0.01 at% to 0.1 at%. 
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28. 



The interconnection of claim" 26 having higher 



electromigrationX resistance than copper of a parity of greater than 



B^itv 



OO OOOCfc ~f *u<* 



29. The interconnection of claim? 26 having greater thermal 
stability to grain size retention and crystal orientation retention than 
copper of a purity of greater than 99,999% of the same grain size. 

30. The interconnection of "claim 26 having an electrical 
resistivity of less than^l.8 microbhnks cm. 



31. A physical vapor 



ition target comprising an alloy of 



copper and tin, with tin being fpffos\n 
1.0 at% to 0.001 at%. 



in the alloy at from less than 



32. The physical vapor deposition target of claim 31 wherein tin 
is present in the alloy at from 0.01 at%\ to 0.1 at%. 

33. The physical vapor deposition target of claim 31 comprising 
an RF sputtering coil. 

34. An electroplating anode comprising W alloy of copper and 
tin, with tin being present in the alloy at from! less than 1.0 at% to 
0.001 at%. 
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35. Tfte electroplating anode of claim 3'4 wherein tin is present 
in the alloy at from 0.01 at% to 0.1 at%. 

36. A metal alloy for use as a conductive interconnection in an 
integrated circuit comprising copper and tin, with tin being present in 
the alloy at from less than 1.0 at% to 6.001 at%. 



\ 



1 



37. The metal alloy ^>f claim : 36 wherein tin is present in the 
alloy at from 0.01 at% to 0. 



integi 



ind 



circuit metal alloy interconnection 
or more other elements, the one 



38. A conductive 

comprising an alloy of copper 

^ i 

or more other elements^yeing^ tJ/esent in the alloy at a total 

] / \ 

concentration from less than/1.0 at%\to 0.001 at% and being selected 
from the group consisting jif Be,. Ca^Sr, Ba, Sc, Y, La, Ge, Pr, Nd, 
Pm, Sm, Eu, Gd, Tb, py, Ho, Er, Tm\ Yb, Lu, Ti, Zr, Hf, Zn, Cd, 
B, Ga, In, C, Se, and Te, 



39. The interconnection of claim 38 wherein the one or more 
other elements are present in the alloy at a total concentration from 
0.005 at% to 0.1 at%. 
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40. The V terconnect ion of claim 38 ^ h 



aving higher 



electromigration resistance than copper of a purity of greater than 



99.999% of the same grain size. 



41. The interconnection of claim 38 having greater thermal 
stability to grain size retention and crystal orientation retention than 
copper of a purity of greateAthan 99.999% of the same grain size. 



42. A physical vapor legation- target comprising an alloy of 

fix / / 



copper and one or more o 
elements being present in 
than 1.0 at% to 0.0Q1 a 
of Be, Ca, Sr, Ba, Sc, Y, 




ents, the one or more other 
a total concentration from less 
[elected from the group consisting 
Nd, Pm, Sm, Eu, Gd, Tb, Dy, 



Ho, Er, Tm, Yb, Lu, Ti, Zr, Hf, Zn, Cd, B, Ga, In, C, Se, and Te. 



43. The physical vapor deposition target of claim 42 wherein the 



v 



one or more other elements are present in the alloy at a total 
concentration at from 0.005 at% to 0.1 at%\ 



44. The physical vapor deposition target of claim 42 comprising 
an RF sputtering coil. 
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45. An\ electroplating anode comprising "an alloy of copper and 

\ 1 
one or more other elements, the one or fnore other elements being 

p re sent in the alloV at a total concentration from less than 1.0 at% to 

0.001 at%\and be ing\ selected from the group consisting of Be, Ca, Sr, 

Ba, Sc, Y, La, Ce, PrANd, Pm, Sm, Eu, G*, -fb, Dy, Ho, Er, Tm, Yb, 

Lu, Ti, Zr, Hf, Zn, Cd\ B, Ga, In, C, Se, and Te. 

46. The electroplating anode of claim 45 wherein the one or 
more other elements are presinUm the alloy at a total concentration 
at Jrom 0.005 at% to 0.1 at! 

> 

47. A metal alloy fj# useflfes a conductive interconnection in an 
integrated circuit comprml^^^^erX and one or more other elements, 
the one or more other elements being present in the alloy at a total 
concentration from less than 1.0 "at% \o 0.001 at% and being selected 
from the group consisting of Be, Ca, Sr, Ba, Sc, Y, La, Ce, Pr, Nd, 
Pm, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm,\Yb, Lu, Ti, Zr, Hf, Zn, Cd, 
B, Ga, In, C, Se, and Te. 



48. The metal alloy of claim 47 wherein the one or more other 
elements are present in the alloy at a total \ concentration from 0.005 
at% to 0.1 at%. 
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49. \\ conductive integrated circuit metal ^alloy interconnection 
comprising anxallby of copper and one or more other elements, the one 
or more othe A elements being present in the alloy at a total 
concentration fronk less than 1.0 at% to 0.001 at% and being selected 
from the group consisting of V, Nb, Ta, Cr, Mo, W, Mn, Tc, Re, Fe, 
Ru, Os, Co, Rh, Ni,\Pd, fy, Au, Tl, and Pb. 



50. TJie interconnection of claim 49 wherein the one or more 



other elements are 
0.005 at% to 0.1 at% 



present in 



51. The interc< 
electromigration resistai 
99.999% of the sam^ 



thai 



illoy at a total concentration from 



of claim 49 having higher 
)pper of a purity of greater than 



52. The interconnection of claim 49 having greater thermal 
stability to grain size Vfctention anVl crystal orientation retention than 
copper of a purity^ of greater than 99.999% of the same grain size. 
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53. A physicaV vapor deposition target ' com^/ising an alloy of 
copper and of\e or more other elements, the one or more other 
elements being present in the alloy at a total concentration from less 
than 1.0 at% to 0.001 at% and being selected from the group consisting 
of V, Nb, Ta, CrJvMc^ W, Mn, Tc, Re, Fe, Ru, Os, Go, Rh, Ni, Pd, 
Pt, Au, Tl, and Pb. y 

54. The physical vapor deposition target of claim 53 wherein the 
one or more other elementk are present in the alloy at a total 
concentration at from 0.005 at%//$\0.1 at%. 



55. The physical va 
an RF sputtering coil. 



target of claim 53 comprising 



56. An electroplating anode comprising an alloy of copper and 

one or more other elements, the one c^r more other elements being 

present in the alloy at a total concentration from less than 1.0 at% to 

• ^ \ 
0.001 at% and being selected from the group consisting of V, Nb, Ta, 

Cr, Mo, W, Mn, Tc, Re, Fe, Ru, Os, Co, r\, Ni, Pd, Pt, Au, Tl, and 

Pb. '? 



57. The electroplating anode of claim 56 wherein the one or 

V \ 

more other elements are present in the alloy at \a total concentration 
at from 0.005 at% to 0.1 at%. 
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58. 



conductive integrated circuit metal alloy interconnection 



comprising an alloy of copper and one or more- other elements, the one 

• \ 

or more other \eiements being present * in the alloy at a total 
concentration fronwless pan L0^at% to 0.001 at% and being selected 
from the gn>Up &ns^ng of V,'Nb, Ta, Cr, Mo, W, Mn, Tc, Re, Fe, 
Ru, Os, Co, Rj///Ni, I$^Pt,: Au, Tl, and Pb. 

v- 

59. The interj^onneotion of claim 58 wherein the one or more 
other elements are present m the alloy at a total concentration from 



0.005 at% to 0.1 at%. 
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